Additional 5' exons in the RGS3 locus generate multiple mRNA transcripts, one of which accounts for the origin of human PDZ-RGS3.
Regulators of G-protein signaling (RGS) proteins can be broadly divided into those that consist predominantly of an RGS domain and those that possess an RGS domain along with additional domains. RGS3 fits into both categories, as both short and longer forms exist. Recently, a novel form of mouse RGS3 that possesses a PDZ domain was identified. Here we show that the human PDZ-RGS3 isoform arises from 10 upstream exons along with 6 exons from the previously characterized RGS3. We found that 47,000 nucleotides span the last of the 10 upstream exons and the first exon used from the original cluster of RGS3 exons. These 10 upstream exons encode 398 amino acids, which show strong conservation with those from mouse PDZ-RGS3. In addition, another isoform exists that uses 17 upstream exons, 9 of which overlap with those in PDZ-RGS3, along with the same 6 downstream exons used in PDZ-RGS3. Finally, a short form of human RGS3 arises from an unrecognized RGS3 exon that encodes an amino-terminal 140 amino acids. For each RGS3 isoform, RT-PCR detected specific mRNA transcripts and immunoblot analysis identified specific bands for RGS3 and PDZ-RGS3. RGS3 provides an example of the complex origins of the coding regions of mammalian proteins.